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Abstract The aim of the research was to study the main cytokines ofimmune system in the patients with ovarian cancer in
the complex of polychemotherapy using extracorporeal immunopharmacotherapy with Cyclopheron. The groups of patients
with the use of various immunotherapy options — extracorporeal immunopharmacotherapy with cyclopheron were examined.
Carrying out of extracorporeal immunopharmacotherapy with cyclopheron has promoted the increase of immunomodulating
cytokines content in the blood. It is obvious that the use of immunotherapy in combination with chemotherapy in our opinion
is a justified and effective method which leads to the normalization of the immune system immunological indices, allows to
improve immediate treatment results, to reduce the intoxication of the disease and promotes a decrease of the disease clinical

manifestations.
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1. Introduction

A mortality from ovarian cancer (OC) exceeds the
mortality from cervical cancer and uterine body taken
togetherin spite of the achieved successes in the diagnostics
and treatment. A rough index of OC morbidity in 2016 in
Uzbekistan made up 2.2 and a mortality — 1.3 for 100000 of
population. Meanwhile, a general oncological morbidity all
over the country made up 66.8 and mortality — 43.8 for
100000 of population [the State Committee of Statistics of
Uzbekistan]. Ovarian cancer occupies a stable third place in
the structure of oncogynecological pathology [4, 8]. It has
been proved that the course of timorous process itself forms
immunodeficiency state reducing antitumoral immune
response. Besides, the tumorous process is followed by
endotoxicosis. It should be noted that endotoxicosis is a
complicated, multicomponent process which is caused by the
accumulation of endotoxic substances in the tissues and
biological fluids in the conditions of a decrease of
physiological processes detoxification. Performing of
chemotherapy promotes further growth of endogenous
intoxication, suppression of the body's immunocompetence
which complicates the course of the main oncological
disease and sometimes with the development of organ and
systemic disorders, limits the possibilities for an adequate
course of antitumor treatment [1-4]. It is known that
polychemotherapy suppresses not only cellular parameters
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but also humoral factors up to cytokines which are very
important in the realization of antitumor immunity. A small
guantity of immunologic drugs which have an evident
immunotropic activity are used in the oncology for
stimulation of immunity. Cyclopheron being interferon
inducer is an immunotropic drug of broad action spectrum.
It helps to overcome an oncological endotoxicosis and a
secondary immunologic deficiency. It is necessary to
mention that reasonable approaches to the use of
immunotropic drugs for achieving the aim are being
developed currently. The aim in this situation is a reduce
of endotoxicosis and an increase of antitumor and
anti-infectious immunity. In connection with all mentioned
above, the goal of the research is to study the Cyclopheron
effect to the condition of patients with ovarian cancer.

2. Material and Methods

132 women with ovarian cancer of T,.3Ng.1M, stages
(11-111 clinical stages) who were on treatment at
oncogynecology and chemotherapy departments of the
Republican Specialized Scientific and Practical Medical
Center of Oncology and Radiology between 2004 and 2014
were included into the research. The age of the patients
varied from 23 to 75 years (mean age made up 42.6+6.5
years) (Tab.1). In accordance with the objectives of the study
patients with OC were randomized to the following groups:
the 1% group — 39 (29.5%) patients performed extracorporeal
immunopharmacotherapy  (EIPHT), the 2" group -
38(28.8%) patients performed EIPHT with plasmapheresis
(PPh) and the 3™ one (control group) — 55 (41.7%) patients
without performing immunotherapy (IT).
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All patients received a combined therapy in adjuvant or
neoadjuvant regimens including chemotherapy by standard
treatment schemes. EIPHT in the patients with
immunomodulators was used in the period of radiotherapy,
chemotherapy and also after operative intervention.

EIPHT was performed by exfusion of 200-250 ml of
autoblood in sterile "Gemakon™ or "Terumo" containers and

incubation with  immunomodulators:  thymic  drug
(Thymalin) in a total dose of 60 mg (3 procedures);
Cyclopheron in a total dose of 750 mg (3 procedures);
Polyoxidonium in a total dose of 36 mg (3 procedures) at
37°C for 60-100 minutes with the subsequent return of the
conjugate to the circulatory system of the patients (Fig.1, 2,
Tab.2).

Table 1. Randomization of patients by age

Reinfusion of
activated cells

Group of immunotherapy (IT)
1 2" 3 Total,
Age - -
(vears) EIPH, EIPH + PPh, Without IT, n=132
n=39 n=38 n=55
Absolute (abs.) % Absolute (abs.) % Absolute (abs.) % Absolute (abs.) %
21-30 7 17.9 6 15.8 9 16.4 22 16.7
31-40 8 20.5 8 211 11 20.0 27 205
41-50 10 25.6 10 26.3 13 23.6 33 25.0
51-60 8 205 8 211 10 18.2 26 19.7
61-70 5 12.8 5 13.2 9 16.4 19 14.4
71-80 1 2.6 2.6 3 55 5 3.8
Exfusion of
200-250
mlibloodin
sterile
containers

Incubation of blood with
immunomodulator for
60-100 minutes

v

Figure 1. Method of EIPHT

Exfusion of Plasmaextraction, centrifugation of
500-1000 ml > leucothrombomass and erythrocyticmass.
blood in sterile Removal of 50-80ml centrifugate’s
containers supernatant
\ : Incubationof leucothrombomass and
Reinfusion of < erythrocytic mass cells with
activated cells

immunomodulator for 60-100 minutes

Figure 2. Method of EIPHT+Plasmapheresis
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Table 2. The use of immunomodulators at performing EIPHT in patients with OC

Patients group
1 2m Total,
Immunomodulators EIPHT, EPHT + PPh, n=77
n=39 n=38
Absolute (abs.) % Absolute (abs.) % Absolute (abs.) %

Thymalin 13 33.3 12 315 25 32.4
Cyclopheron 15 38.4 14 36.8 29 37.6
Polyoxidonium 11 28.2 12 315 23 29.8

Chemotherapy in the patients with OC, as a rule, is
followed by the occurrence of toxic complications (Tab.3).

Table 3. The types of toxic complications

therapies were conducting as conservative therapy according
to the standard schemes (Table 6).

Table 4. Inclusion criteria of patients for performing EIPHT

Patients

Toxic complication n=132
Absolute (abs.) %
Leukocytopenia 83 62.9
Neutropenia 54 40.9
Anemia 46 34.8
Thrombocytopenia 10 7.6
Nausea 64 48.5
Vomiting 44 33.3
Diarrhea 8 6.1
Constipations 5 3.8
Stomatitis 3 2.3
Anorexia 72 54.5
Gastritis 22 16.7
Peripheral sensory neuropathy 17 12.9
Pulmonary 4 3.0
Nephrotoxicity 34 25.8
Livertoxicity 16 12.1
Asthenic syndrome 26 19.7
Allergic reactions 12 9.1
Myalgia/ Arthralgia 20 15.2
Liquid-holding 30 22.7
l Blpod pressure during 4 30

introduction (T)

Skin toxicity 5 3.8
Alopecia 108 81.8

The frequency and evidence of the reactions depended
on the initial state of the process and the occurrence of
concomitant disease. The methods of EIPHT were carried
out with the aim of reducing the toxic manifestations after
carrying out polychemotherapy and for improving patients
general condition after surgeries.

We developed clinical and laboratory inclusion criteria
for performing EIPHT (Tab.4) and exclusion ones at the
occurrence of contraindications (Tab.5).

Hemostatic,  generalhealth-improving,
anesthetic, anticoagulative, neurotropic,

cardiotropic,
hepatotropic

7

Clinical criteria

Histologically proved diagnosis

Age from 21 to 75 years
1IA-I11C stages of OC
State after surgery or continuing radiotherapy or chemotherapy

AW [IN|[F

Performance status 40-80% by Karnovskiy’s scale and 1-3 points
by ECOG (WHO)

6 | I-1V stages of chemotherapy by CTC-NCIC scale

Deterioration of physical and mental health by SF-36
questionnaire

The absence of the other malignant diseases and severe

8 concomitant pathology

Laboratory criteria

Hemoglobin < 10 g/l, leukocytes< 4,000/mm?, neutrophils <

o 1,5000/mm?, platelets>100,00/mm?®
Renal function indices: creatinine < 100 mcmol/l; ifcreatinine >
10 100 and < 130 mcmol/I, clearance of creatinine must be> 60

ml/min. Patient is not included if creatinine of blood plasma > 130
mcmol/l

Liver function indices: general bilirubin < 1,5xUNL (upper norm
11 | limit), ALT and AST< 1,55 xUNL, alkaline phosphatase <5
xUNL

Table 5. Exclusion criteria of patients for performing EIPHT

Criteria

1 | Current or previous treatment with investigated drugs

Occurrence of gastrointestinal tract severe pathology (Crohn’s
2 | disease, nonspecific ulcerative colitis, partial or complete intestinal
occlusion, chronic diarrhea or malabsorption syndrome)

Occurrence of hardly controlled concomitant diseases such as
diabetes mellitus or infectious diseases

4 | Occurrence of mental disorder in the anamnesis

Occurrence of severe renal pathology in the anamnesis

Occurrence of initial peripheral polyneuropathy or acoustic
neuropathy>stagel

7 | Occurrence of hypersensibility to the used immunomodulators

Disseminated intravascular clotting syndrome

Myocardial infarction for the last 6 months, hereditary heart
diseases, decompensated heart failure, any cardio-vascular
pathology of 111-1V stage (by NYHA classification) which cannot
be corrected therapeutically
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Table 6. Distribution of patients subject to the type of conservative therapy

Group of immunotherapy (IT)
1 2" 3 Total,
Types of therapy EIPHT, EIPHT+PPh, Without IT, n=132
n=39 n=38 n=55

Absolute (abs.) % Absolute (abs.) % Absolute (abs.) % Absolute (abs.) %
Hemostatic 3 7.1 2 5.9 4 6.7 9 6.8
Generalhealth-improving 11 26.2 8 235 10 16.7 29 22.0
Cardiotropic 14 33.3 13 38.2 18 30.0 45 34.1
Anesthetic 2 4.8 3 8.8 5 8.3 10 7.6
Anticoagulative 4 9.5 5 14.7 7 11.7 16 12.1
Neurotropic 3 7.1 4 11.8 6 10.0 13 9.8
Hepatotropic 2 4.8 3 8.8 5 8.3 10 7.6

The patients with OC were undergone clinical-diagnostic
investigations on the base of which the issues of indications
or contraindications for performing EIPHT were solved.
Anamnestic data, the occurrence of specific antitumor
treatment types, histologic type of tumor, toxic reactions at
performing radiotherapy and chemotherapy were taken into
account.

3. Results

The obtained analysis result showed that a mean content
of leucocytes in peripheral blood in all patients groups was
reduced in compare with the value of practically healthy
persons. Significant reduce of leucocytes content was
revealed in the patients groups before and after treatment
without the use of IT in compare with the data of healthy
persons group and the patients in the groups with the use of
EIPHT and EIPHT+PPh. The extreme content of leucocytes
was revealed in the group with EIPHT+PPh and made up
6280.9+280.7 kl/mkl and the lowest one — in the group
without IT. The study of relative content of lymphocytes
general pool between investigated groups showed that the
lymphocytes quantity was significantly suppressed in all
patients groups in compare with the value of practically
healthy group except the value of the patients after using
EIPHT+PPh who had a significant increase of lymphocytes
general quantity. It was revealed that the most significantly
low value of lymphocytes had been observed in patient
groups before the treatment and without IT in the complex
treatment. The level of lymphocytes in the patients of the 3™
group made up 29.3£1.2%, in the patients with EIPHT -
36.8+1.44% and in the patients with EIPHT+PPh -
41.5+1.2%. The conducted investigations showed that the
use of immunotherapy (EIPHT, EIPHT+PPh) in the complex
of chemotherapy allows to improve cellular indices of the
immune system and to approximate them to the normative
values of practically healthy persons.

4. Discussion

The peculiarity of patients with OC on the background of
PCT was the progressive suppression of the mechanisms
of cytokine regulation during chemotherapy. Consequently,
an increase in proinflammatory cytokines in the serum of
peripheral blood of patients with OC was observed. Thus,
cytokines in OC were characterized by an increased content
of the main pro-inflammatory cytokines. Inclusion in the
complex of accompanying treatment of EIPHT and EIPHT +
PPh, is one of the ways to reduce endogenous intoxication
during antitumor drug therapy. Application of the
abovementioned immunotherapy methods, according to
modern literature, can serve as a modifier of chemotherapy
treatment, since its tolerance directly depends on the
functional state of the organs and systems of physiological
detoxification of the organism. The estimation of interferons
system functional state is a study of their content [6-7]. The
study of immune system mediators condition at malignant
processes undergoes particular difficulties which are
manifested by instable course of oncologic process,
occurrence of different forms and morphologic types of the
disease. We detected the increase of proinflammatory
cytokines in the serum of peripheral blood in the patients
with OC. Cytokine spectrum at OC was characterized by a
high content of main proinflammatory cytokines and IL-6
which can be referred to proinflammatory cytokines. It has
been shown that proinflammatory cytokines predominated
over IL-6 content against the background of interferon’s
decrease especially during immunotherapy. Inclusion in the
complex of accompanying treatment of EIPHT and EIPHT +
PPh is one of the ways to reduce endogenous intoxication
during antitumor drug therapy. The use of above mentioned
methods of immunotherapy, by literary data, can serve as a
modifier of chemotherapeutical treatment because its
tolerance directly depends on the organs functional state and
the systems of the organism physiological detoxification [8]
and also it depends on the state of the immune system. So,
the study of cytokines in the patients with OC has not only a



American Journal of Medicine and Medical Sciences 2018, 8(12): 377-381

scientific but practical value for the estimation of the
immune system and prediction of the disease. IFN-y has
antiviral and tumorigenic activity, activates monocytes and
macrophages, natural killers (cytotoxicity), proliferation and
differentiation of T-lymphocytes, suppresses tumor growth,
proliferation of B-lymphocytes [4-5]. The highest level of
IFN-y in the serum of peripheral blood was detected in
the group after polychemotherapy in the complex of EIPHT
with Cyclopheron. Moreover, Cyclopheron possesses a
pronounced ability to induce the main interferons of the body
which play an important role in the formation of an adequate
immune response. Therefore, the conducted studies showed
that the most effective in reducing the side effects of
chemotherapy in the complex treatment of patients with OC
1I-111 stages, as well as in improving the subjective state of
patients and their quality of life, immunotherapy schemes
including the use of EIPHT and EIPHT + PPh which
reduce the main clinical manifestations of the toxicity of
chemotherapy, improves the subjective state of the patient.

5. Conclusions

The EIPHT method developed by us has great prospects in
oncological practice due to the possibility of removing the
cancer consequences and chemoradiation intoxication and
also for activation our own system of antitumor protection of
the body which should positively affect the outcome of the
disease and lead to an increase of the quality and life span of
the patients.

Abbreviations

PPh- plasmapheresis

EIPHT — extracorporeal immunopharmacotherapy
OC - ovarian cancers

IT — immunotherapy

PCT - polychemotherapy
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